


Traffic data used in the analysis is from the Division of Transportation Development based on
2019 published volumes. The soil classification used for design was obtained from geotechnical
reports submitted to CDOT from Yeh and Associates, Inc. The preliminary soil survey consisted
of coring through the existing pavement and retrieving bulk samples from auger cuttings. The
pavement recommendations contained in this memorandum were made based on a component
analysis of the materials encountered during the preliminary soil survey, as well as a visual survey
of the existing roadway distresses. Table 2 details the soil survey information provided to CDOT
from Yeh and Associates, Inc.

Table 2;: SH 350 & SH 239 Soil Profile Information

R2B2 Phase | & Il - SH 350 & SH 239 Soil Profile Data
Subaccount No./HWY Segment Structure Name Soil Profile Classification R-Value
23558/SH 350 N-21-C A-6 (9) 18
23558/SH 350 | N-21-F | A-6 (12) | 10
23558/SH 350 | M-21-C | A-6 (1) | 20
23558/SH 350 | M-21-B | A-6 (4) | 16
23558/SH 350 | M-21-J | A6 (7) | 13
23558/SH 350 | M-22-Y | A-6 (11) | 15
23558/SH 350 | M-22-U | A-6 (11) | 15
23559/SH 350 | 0-19-D | A-6 (12) | 12
23559/SH 350 | M-21-I | A-6 (9) | 11
23559/SH 239 | P-19-G (Minor) | A-6 (7) | 11

Recommendations

Based on the results of the pavement analysis, Region 2 Materials recommends the new
construction for the approaches and/or the reconstruction of the roadway over the culvert consist
of the following:

New Pavement Section for Approaches and Reconstruction

The new pavement section to be used for this project should consist of 6" HMA over 6”
ABC Class 6. The entire pavement section should consist of HMA Grade SX (75) PG 58-
28.

Tie-In Pavement Section

The tie-in pavement section to be used for the bridge replacements along SH 350 should
consist of 1.5” mill and fill. The entire tie-in pavement section should consist of HMA
Grade SX (75) PG 58-28. Please note that for structure N-21-F and M-21-J, the mill and
fill treatment will not satisfy the ten-year design life. If the budget allows, the entire project
footprint should be rebuilt.

Applicable project special provisions for use on this project will be provided. In addition, a copy
of the index of standard special provisions with applicable materials specifications for this project
highlighted will also be provided.

Jeri Mero

cc: Jody Pieper
Jennifer Sparks
Scott Dalton
Cynthia Bailey



Pavement Stabilization Data
(To be included in project plans)



SH 350 & SH 239

Design Parameters

Tie-In Rebuild
Design Life (Years) 10 20
Heavy Trucks (Initial) 100 100
Heavy Trucks (Cumulative): 251,231 588,864
Operational Speed (MPH): 65 65
Subgrade Classification A-6 A-6
Subgrade Resilient Modulus (psi) 7,247 7,247
Effective Binder Content (%): 10.7 10.7
Voids (%): 5.5 3.5
Re-Construction Total Pavement Thickness (in): 6
Milling Thickness (in):
Overlay Thickness (in): 1.5
HMA Grading (Top/Bottom): SX SX
HMA Design Gyrations (Top/Bottom): 75 75
HMA Grading (top lift) PG 58-28 PG 58-28
HMA Grading (bottom lift)

Distress Prediction Summary
Target | Predicted | Target | Predicted

Terminal IRl (in/mile): 200 155.47 200 158.6
Reliability (%): 95 99.9 95 99.87
Permanent Deformation (in): 0.8 0.36 0.85 0.34
Reliability (%): 95 100 95 100
AC Total Fatigue Cracking(%) 35 36.16
Reliability (%): 50 49.69
AC Total Transverse Cracking (ft/mile): 2500 242.26
Reliability (%): 95 100
Permanent Deformation - AC Only (in): 0.65 0.19 0.8 0.2
Reliability (%): 95 100 95 100
AC Bottom-Up Fatigue Cracking (%) 25 0 25 10.32
Reliability (%): 50 100 95 100
AC Thermal Cracking (ft/mile) 1500 1 1500 109.79
Reliability (%): 50 100 95 100
AC Top-Down Fatigue Cracking (ft/mile): 3000 3333.23 3000 571.49
Reliability (%): 95 92.88 95 100




New Pavement Thickness Design Output




























































Tie-In Pavement Thickness Design
Output





































































Preliminary Soil Survey Boring Logs
(Provided by Yeh and Associates, Inc.)

























































BORING LOG 2019 - SPT CDOT STYLE 220-063 R2 BRIDGE BUNDLE.GPJ 2019 YEH COLORADO TEMPLATE.GDT 2019 YEH COLORADO LIBRARY.GLB 11/17/20

Construction Services

Project Number: 220-063

Boring No.: M-22-U-P-2

; Project i i
" Yeh and Associates, Inc. Ng%;e; CDOT Region 2 Bridge Bundle

Geotechnical = Geological =

PAGE
1of1

Boring Began: 8/27/2020
Boring Completed: 8/27/2020
Drilling Method(s): Coring /

Hollow-Stem Auger

Total Depth: 9.3 ft

Ground Elevation: 4232.35

Coordinates: N: 474816.2 E: 551394.1

Location: US 350, southbound outside lane

Weather Notes: Clear, 80s

Inclination from Horiz.: Vertical

Night Work: []

Driller: Vine Laboratories Groundwater Levels: Not Observed
Drill Rig: CME 55/300 Track Logged By: C. Wallace Symbol
Depth - -
Hammer: Automatic (hydraulic), ER: 80% Final By: J. McCall Darie _ _
ES Soil Samples Atterberg
c |3 - ~|. [E |2 |® Limits _
& |c-§ £ 59 S §§§ £ g |2 AASHTO Fleldl\(ljotes
= | Bl & =} 0o . e 2% | R~ o= 02
S8 |38 5|3 Blows 5§ o Material Description 55(88|9R|0OR|0%| v &« %gsss?ff an
< 0% o |E| per |Fwl £ S22 2|8 |2E| 58| Gons | OtherLab
w S |E| 6in |c@ 3 S|§ |8 |§ |2 [53|8<| cations Tests
E O o Q 6 |9 | o
3 oo
L 0.0 - 0.8 ft. ASPHALT (10 inches).
0.8 - 3.0 ft. Lean CLAY with sand (CL)
B 2-3 5 (Fill), light brown to gray, moist,
medium stiff.
—4230
L 3.0 - 9.0 ft. Lean CLAY with sand
(CL), light brown to light gray, moist,
stiff, abundant calcite crystals, rock A6 (15) S/C=0.4%
B 3-2 5 structure apparent (residuum). 16.5(104.5| 0.0 [20.1(79.9] 36 | 21 cL
5 JE
4225 37 |10
L ,{ 50:3" 150:3"1 9.0 - 9.3 ft. LIMESTONE, light brown,
\slightly weathered, very hard.
B Bottom of Hole at 9.3 ft.
—4220
—4215
—4210




'V Yeh and Associates, Inc.

Geotechnical

Geological -«

Construction Services

Colorado Springs Lab

Project No:

220-063

Project Name:

Summary of Laboratory Test Results

CDOT Region 2 Bridge Bundle

Date: 12-16-2020

Sample Location Natural | Natural Gradation Atterberg Water | Water Swell (+)/ | Uncontf. Classification
Boring Depth| Sample I\C/l:gir?ttgrrw? D(Enrgity G;?L;ii,el Sand <F;it¢nzeoso Ll el e | PH zﬂlllfjat\)tlg gr?llgr%% ?oehsrir?-tizvr% ((J(lelgtp Egafé) S(t:r%wgt'h R-Value| \ suto | uscs
No. M 1 Tyee | ) | (peh) | (%) | P | (%) (%) | (%) inpsH) | (psi)
0-19-D-P-1 4.0 MC 18.5 109.2 28 | 972 | 32| 16| 16 1.7 @ 200 A-6 (15) CL
0-19-D-P-1/P-2 2.5 | BULK 15.9 4.0 |246| 714 | 35| 15| 20 0.403 | 0.0162 12 A-6 (12) CL
0-19-D-P-2 7.0 MC 15.6 1146 | 0.0 | 53 | 947 | 35| 15| 20 21 @ 200 A-6 (19) CL
Rev 03/19 Report By: D. Gruenwald Checked By: J. McCall Page 1 of 1




'V Yeh and Associates, Inc.

Geotechnical

Geological -«

Construction Services

Colorado Springs Lab

Project No:

220-063

Summary of Laboratory Test Results

Project Name:

CDOT Region 2 Bridge Bundle

Date: 12-16-2020

Sample Location Natural | Natural Gradation Atterberg Water | Water Swell (+)/ | Uncontf. Classification
Boring Depth| Sample I\C/l:gir?ttgrrw? D(Enrgity G;?L;ii,el Sand <F;it¢nzeoso L el P | PH zﬂlllfjat\)tlg gr?llgr%% ?oehsrir?-tizvr% ((Z(lelgtp Ega(é) S(t:r%wgpt'h R-Value| \ suto | uscs
No. M 1 Tyee | ) | (peh) | (%) | P | (%) (%) | (%) inpsH) | (psi)
N-21-C-P-1 1.0 MC 13.6 107.2 | 2.0 [10.0| 88.0 | 32 | 17| 15 A-6 (12) CL
N-21-C-P-1 4.0 MC 9.5 111.8 4 @ 200
N-21-C-P-1/P-2 2.5 | BULK 12.9 50 [28.0| 67.0 | 31| 14| 17 0.043 | 0.0051 18 A-6 (9) CL
N-21-C-P-2 4.0 MC 15.3 0.0 {20.0| 80.0 | 35| 16| 19 21 @ 200 A-6 (14) CL
Rev 03/19 Report By: D. Gruenwald Checked By: J. McCall Page 1 of 1




'V Yeh and Associates, Inc. Colorado Springs Lab

Geotechnical ¢ Geological « Construction Services

Summary of Laboratory Test Results

Project No: 220-063 Project Name: CDOT Region 2 Bridge Bundle Date: 12-16-2020
Sample Location Natural | Natural Gradation Atterberg Water | Water Swell (+)/ | Uncontf. Classification
. Moisture Dry |Gravel Fines Soluble | Soluble | Resistivity | Collapse (-) | Comp. 3
Boring Depth| Sample | Content | Density | > #4 | Sa"d|< #200| LL | PL | PI PH | Sulfate |Chloride| (ohm-cm) | (% at Load | Strength | RVaY€| aasyTo | Uscs
No. M 1 Tyee | ) | (peh) | (%) | P | (%) (%) | (%) inpsH) | (psi)
N-21-F-P-1 4.0 MC 21.3 102.7 13.7| 86.3 | 41 | 16| 25 0.9 @ 200 A-7-6 (21) CL
N-21-F-P-1/P-2 2.5 | BULK 15.8 10.0 (21.5| 685 | 36 | 14| 22 0.731 | 0.0029 10 A-6 (12) CL
N-21-F-P-2 4.0 MC 19.4 1055 | 0.0 | 1.3 | 98.7 | 38 | 16| 22 2@ 200 A-6 (22) CL

Rev 03/19 Report By: D. Gruenwald Checked By: J. McCall Page 1 of 1



'V Yeh and Associates, Inc.

Geotechnical

Geological -«

Construction Services

Colorado Springs Lab

Project No:

220-063

Summary of Laboratory Test Results

Project Name:

CDOT Region 2 Bridge Bundle

Date: 12-16-2020

Sample Location Natural | Natural Gradation Atterberg Water | Water Swell (+)/ | Uncontf. Classification
Boring Depth| Sample I\C/I:gi::grq? D(Enrgity G;i\ii,el Sand <F;it¢nzeoso Ll el e | PH zﬂlllfjat\)tlg gﬁgr?clieez ?oehsrir?-ti:vr% ((J(lelgtp Ega&) S(t:r%wgpt'h R-Value| \ suto | uscs
No. M 1 Tyee | ) | (peh) | (%) | P | (%) (%) | (%) inpsH) | (psi)
M-21-C-P-1 1.0 MC 7.7 123.0 | 420 {291 289 | 25| 14| 11 A-2-6 (0) GC
M-21-C-P-1 2.5 | BULK 1.316 | 0.0012
M-21-C-P-1 4.0 MC 10 1229 | 6.0 |175| 76,5 | 39 | 16| 23 4.1 @ 200 A-6 (16) CL
M-21-C-P-1/P-2 2.5 | BULK 7.4 17.0 |46.1| 369 | 25 | 13| 12 1.316 | 0.0012 20 A-6 (1) SC
M-21-C-P-2 1.0 MC 10 118.7 | 35.0 |30.8| 342 | 25| 18| 7 A-2-4 (0) GC-GM
M-21-C-P-2 2.5 | BULK 1.316 | 0.0012
Rev 03/19 Report By: D. Gruenwald Checked By: J. McCall

Page 1 of 1




'V Yeh and Associates, Inc.

Geotechnical ¢ Geological «

Construction Services

Colorado Springs Lab

Project No:

220-063

Summary of Laboratory Test Results

Project Name:

CDOT Region 2 Bridge Bundle

Date: 12-16-2020

Sample Location Natural | Natural Gradation Atterberg Water | Water Swell (+)/ | Uncontf. Classification
Boring Depth| Sample I\C/l:gir?ttgrrw? D(Enrgity G;?L;ii,el Sand <F;it¢nzeoso L el P | PH zﬂlllfjat\)tlg gr?llgr%% ?oehsrir?-tizvr% ((Z(lelgtp Egafé) S(t:r%wgt'h R-Value| \ suto | uscs
No. M 1 Tyee | ) | (peh) | (%) | P | (%) (%) | (%) inpsH) | (psi)
M-21-B-P-1 40 | MC 14.3 70 |29.0| 64.0 | 34 | 19| 15 A6 (7) cL
M-21-B-P-1/P-2 2.5 | BULK 12 140 |310| 550 | 28 | 15| 13 1.122 | 0.0024 16 A-6 (4) CL
M-21-B-P-2 4.0 MC 5.1 108.0 | 6.0 |25.0| 69.0 | 33 | 15| 18 0.5 @ 200 A-6 (10) CL
Rev 03/19 Report By: D. Gruenwald Checked By: J. McCall

Page 1 of 1




'V Yeh and Associates, Inc.

Geotechnical ¢ Geological « Construction Services

Colorado Springs Lab

Summary of Laboratory Test Results

Project No: 220-063 Project Name: CDOT Region 2 Bridge Bundle Date: 12-16-2020
Sample Location Natural | Natural Gradation Atterberg Water | Water Swell (+)/ | Uncontf. Classification
. Moisture Dry |Gravel Fines Soluble | Soluble | Resistivity | Collapse (-) | Comp. 3
Boring Depth| Sample | Content | Density | > #4 | Sa"d|< #200| LL | PL | PI PH | Sulfate |Chloride| (ohm-cm) | (% at Load | Strength | RVaY€| aasyTo | Uscs
No. @ | Type | %) | (o) | (%) | )| (%) (%) | (%) inpsf) | (psi)
M-21-1-P-1 40 | MC 116 | 1168 13.0| 87.0 | 33 | 13| 20 3.5 @ 200 A-6 (16) cL
M-21-I-P-1 70 | MC 116 | 1168 | 0.0 | 5.0 | 950 | 45 | 17 | 28 A-7-6 (28) cL
M-21-I-P-1/P-2 2.5 | BULK 11.3 13.0 1270 60.0 | 34 | 14| 20 0.053 | 0.0029 11 A-6 (9) CL
M-21-1-P-2 1.0 MC 17.8 106.9 1.0 [11.0| 88.0 | 36 | 15| 21 0.9 @ 200 A-6 (18) CL

Rev 03/19 Report By: D. Gruenwald Checked By: J. McCall Page 1 of 1



'V Yeh and Associates, Inc.

Colorado Springs Lab
Geotechnical ¢ Geological « Construction Services

Summary of Laboratory Test Results

Project No: 220-063 Project Name: CDOT Region 2 Bridge Bundle Date: 12-16-2020
Sample Location Natural | Natural Gradation Atterberg Water | Water Swell (+)/ | Uncontf. Classification
Boring Depth| Sample I\C/l:gir?ttgrrw? D(Enrgity G;?L;ii,el Sand <F;it¢nzeoso L el P | PH zﬂlllfjat\)tlg gr?llgr%% ?oehsrir?-tizvr% ((Z(lelgtp Ega(é) S(t:r%wgpt'h R-Value| \ suto | uscs
No. M 1 Tyee | ) | (peh) | (%) | P | (%) (%) | (%) inpsH) | (psi)
M-21-J-P-1 2.5 | BULK 0.168 | 0.0012
M-21-J-P-1 4.0 MC 194 106.3 20 | 26 | 954 | 40 | 17| 23 0.5 @ 200 A-6 (22) CL
M-21-J-P-1/P-2 2.5 | BULK 18.3 20 | 99881 |39 15| 24 0.168 | 0.0012 11 A-6 (21) CL
M-21-J-P-2 1.0 MC 21.2 99.6 00 | 67| 933 |36 | 15| 21 0.4 @ 200 A-6 (19) CL
M-21-J-P-2 2.5 | BULK 0.168 | 0.0012
Rev 03/19 Report By: D. Gruenwald Checked By: J. McCall

Page 1 of 1




'V Yeh and Associates, Inc.

Geotechnical

Geological -«

Construction Services

Colorado Springs Lab

Project No:

220-063

Summary of Laboratory Test Results

Project Name:

CDOT Region 2 Bridge Bundle

Date: 12-16-2020

Sample Location Natural | Natural Gradation Atterberg Water | Water Swell (+)/ | Uncontf. Classification
Boring Depth| Sample I\C/l:gir?ttgrrw? D(Enrgity G;?L;ii,el Sand <F;it¢nzeoso Ll el e | PH zﬂlllfjat\)tlg gr?llgr%% ?oehsrir?-tizvr% ((J(lelgtp Egafé) S(t:r%wgt'h R-Value| \ suto | uscs
No. M 1 Tyee | ) | (peh) | (%) | P | (%) (%) | (%) inpsH) | (psi)
M-22-Y-P-1 1.0 MC 16.5 110.2 | 0.0 [19.1] 809 | 39 | 17| 22 0.8 @ 200 A-6 (17) CL
M-22-Y-P-1/P-2 2.5 | BULK 10.9 16.0 | 244 | 596 | 31 | 14| 17 0.041 | 0.0018 13 A-6 (7) CL
M-22-Y-P-2 4.0 MC 18.6 108.2 | 0.0 | 1.9 | 981 | 41| 17| 24 1.9 @ 200 A-7-6 (25) CL
Rev 03/19 Report By: D. Gruenwald Checked By: J. McCall Page 1 of 1




'V Yeh and Associates, Inc. Colorado Springs Lab

Geotechnical ¢ Geological « Construction Services

Summary of Laboratory Test Results

Project No: 220-063 Project Name: CDOT Region 2 Bridge Bundle Date: 12-16-2020
Sample Location Natural | Natural Gradation Atterberg Water | Water Swell (+)/ | Uncontf. Classification
. Moisture Dry |Gravel Fines Soluble | Soluble | Resistivity | Collapse (-) | Comp. 3
Boring Depth| Sample | Content | Density | > #4 | Sa"d|< #200| LL | PL | PI PH | Suifate |Chloride| (ohm-cm) | (% at Load | Strength | R-VaUe| rasHTO | Uscs
No. M 1 Tyee | ) | (peh) | (%) | P | (%) (%) | (%) inpsH) | (psi)
M-22-U P-1/P-2 2.5 | BULK 13.8 7.0 [30.0| 63.0 | 36 | 14| 22 1.534 | 0.0026 15 A-6 (11) CL
M-22-U-P-1 2.0 | BULK 9.5 6.0 [228| 712 | 32| 16| 16 A-6 (9) CL
M-22-U-P-2 4.0 MC 16.5 1045 | 0.0 [20.1] 799 | 36 | 15| 21 0.4 @ 200 A-6 (15) CL

Rev 03/19 Report By: D. Gruenwald Checked By: J. McCall Page 1 of 1
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